Introduction: For the assessment of child development in the deaf is effective protocols are needed for this population, as in Brazil, standardized tests for these children are still scarce 4.5. Thus, emphasis is placed on studying child development in deaf so that therapeutic and educational approaches are contemplated in accordance with the needs of each child. Objective: Analyze the performance of children with hearing defi cit in different areas: Communications-Issue, Communication-reception, aspects Motors and Cognitive Aspects of Language.
INTRODUCTION
During the process of child development, sensorial ruptures such as hearing loss can worsen language acquisition to a lesser or greater degree. Language acquisition is crucial because language, being a strictly human form of communication, transmits complex information from one person to the other 1 and the linguistic code allows us to express language 2. Hearing loss during a child's development can change the relationship between form and content, usage and linguistic levels such as syntactic and semantic vocabulary 3, 4 .This proofs that studying child development is a complex task that demands a systematic, detailed and insightful approach from the researcher. In order to make the assessment of child's development in hearing-impaired children effective, we need to establish protocols for this population, since in Brazil, standardized tests for these children remain scarce 4, 5 . Therefore, we emphasize studying child development in hearing-impaired children so therapeutic and educational approaches can be carried out according to the necessity of each child.
Having in mind how important this subject is, our objective was to investigate the performance of children with hearing defi cit in different domains: Communica-tion-Emission; Communication-Reception; Motor Aspects and Cognitive Aspects of Language and compare them with hearing children.
METHODS

This is a comparative study.
The study group (SG) comprises children with neurosensory hearing loss from a severe degree to profound bilateral and the control group (CG) comprises hearing children with no learning or development complaint.
In total, the study was based on 109 children of both sexes and aged 0 to 71 months. 60 hearing children came from the children's school of the institution, 11, aged 4 to 6 years old, came from the municipal school and 38 hearing-impaired children, aged 0 to 6 years old, came from ambulatory care.
The sample in this study had enough statistical power (95%). 102 individuals would be necessary to carry out this study, according to the statistical program GPower, having a sample proportion of 1:1 and not having any loss in terms of samples.
Hearing-impaired children (GE) complied with the following inclusion criteria: having prelingual hearing loss, in other words, the hearing loss occurred before the age of 3; aged between 0 and 71 months and neurosensory hearing loss from a severe degree to deep bilateral 6 . Hearing children, on the other hand, complied with following criteria: not presenting any hearing complains or complaints related to communication or learning, and being between the age of 0 and 71 months.
The criteria for exclusion, both for hearing-impaired children as well as hearing children, were: children that have cognitive, visual, psychiatric, neurologic and motor impairments noticed by the assessor, free and clarifi ed consent form and/ or an approval form not signed by the parent or guardian responsible for the child's participation in the research.
We took into account the samples by spontaneous demand of hearing-impaired 0-to71-months children in the ambulatory care when they attended the service to receive the audiological diagnosis and the indication of electronic devices.
The instrument used to gather the data was "Proposal of data systematization of phonoaudiological assessment through the observation of 0-to-6-year-old children's behaviour" We have carried out a brief anamnesis and afterwards we started activities that allowed us to notice or not the presence of expected behaviours according to the age. Playful materials were used during the entire assessment (paper, black and colour pencils, scissors, glue, cardboard box, pieces of tissue, mirror, nylon thread, play dough, plastic throw rings, cardboard or plastic cones, rattle, wooden cubes, bench, balls, plastic animals, trucks, dolls, family puppets, wooden beads, miniatures of kitchen utensils, animals, means of transportation, fruits, house, hairbrush, comic books, children stories, plastic letters and numbers, boards with geometric shapes, boards with incomplete drawings to fi ll out, incomplete human fi gure, puzzles and different pictures).
The assessment was recorded with a digital Sony camera, Cyber-shot DSC-W30 model, and the footage was analysed afterwards. The sessions lasted approximately 40 minutes.
The protocols were fi lled out by three speech pathologists at the same time while the video of the child was presented. The three of them had experience in assessing hearing-impaired children. The behaviour was only considered present or absent when there was a consensus of at least two of the assessors. When there was no consensus among the assessors, a third opinion was consulted.
The data collected was analysed by the statistic programme SPSS version 19.0.
Furthermore, the analysis of the answers in the behaviour of hearing and hearing-impaired children is presented based on the median distribution divided by age.
The performance in Communication-Emission; Communication-Reception; Motor Aspects and Cognitive Aspects of Language performance index was calculated to each child.
The indexes were analysed in regards to the presence of answers in each domain, according to the calculation: number of present behaviours/ total of analysed items. The signifi cance level adopted was 5%.
RESULTS
The study group (SG) was formed by children with neurosensory hearing loss from a severe degree to profound bilateral and the control group (CG) comprises hearing children with no learning or development complaints.
" Table 1 : Comparison of the indexes in the four domains among 0-to-71-months hearing-impaired and hearing children" describes the median of indexes in each large domain of the ages that vary from 0 to 71 months. These indexes indicate hearing and hearing-impaired children's presence of answers.
On one hand, the Communication-Emission domain presented signifi cant differences in all age groups. On the other hand, the Communication-Reception domain presented signifi cant differences only at the 12-to-23-months age group. The 24-to-47-months age group had signifi cant differences in the domains: Communication-Reception, Communication-Emission and Cognitive Aspects of Language. The 48-to-71-months age group had signifi cant differences in all four domains (p<0, 05).
DISCUSSION
The fi rst age group analysed, 0 to 11 months, corresponds to the beginning of development and the fi rst year of life. We can notice the fi rst communicative resources used by children, which are already experiencing a large infl uence of hearing loss. The Communication -emission domain was the only one that showed a signifi cant difference (p < 0,05). In this domain, the behaviour "Vocalization with a variation in intonation after various stimuli" was the most affected one.
Studies in the literature 7, 8 confi rm this, because 0-to-11-months children with hearing loss may present alterations in prosody, which are noticed since the beginning of vocalizations 9 . The latter are resources used by children to call the adult's attention. The development of prosody is compromised in hearing-impaired children due to the hearing diffi culty to notice prosodic traces, which results in alterations of vocalization, absence of consonants and modifi cations in the sound of vowels 7. In the 12-to23-months age group, we noticed signifi cant differences in the Communication-Reception and Emission domains 10, 11 . Studies affi rm that a child aged 12 to 16 months with moderate to profound degree hearing loss are underdeveloped in terms of receptive and expressive language skills when compared with children with mild hearing loss. Thus, it emphasizes the importance of hearing feedback in language development 10, 11 . The 24-to-25-months age group showed significant differences in three domains: Communication -Reception and Emission and cognitive aspects of language. Regarding Communication -Reception and Emission, all the behaviours were absent. When hearing-impaired children grow up without auricular electronic devices and with no multidisciplinary support, the defi cit becomes more prominent 5 .
In case of medium otitis between 26 to 28 months, we notice a negative impact in the perception of speech, which infl uences both reception and emission, especially for consonants such as /s/ and /z/, compromising learning 11, 12 . Hearing-impaired children aged 36 to 47 months who use an Individual Sound Expansion Device (ISED) have a performance that is compatible to normality when it comes to expressive vocabulary. This, however, did not occur in the results seen in this study, because children had a compatible performance only in motor aspects 3. The Cognitive Aspects of Language domain presents signifi cant differences. Behaviours such as "joining part 2 and 3 to form the whole", "combining 1 to 1, 3 or more objects" and "memorizing pictures (the child is capable of selecting a stimulus among others)" are altered, which means that the hearing-impaired child's symbolic thinking is already underdeveloped compared with hearing children 8. After the initial development phase, the fi rst years of life, in which motor actions to know and organize the world prevail, is followed by a phase in which leaning is based on the senses 13 . Having hearing defi cits in this age group makes it diffi cult to understand ambiguous messages, jokes, ironies and suspense, voice control, and causes the production of phonetic and articulating mistakes throughout the language development 12. Children with hearing loss in the 48-to-71-months age group in this study were lagging behind in regards to language development 14 . In the reality of hearing-impaired children, the use of syntax similar to that of adults, the expansion of adjectives and phrasal verbs, negative sentences and yes and no question are hardly reached. This demonstrates that the child with hearing loss dos not have the opportunity to socially develop language and speech skills, since these are built through conversation and personal reports 15-17. In order to making it possible for a child with hearing loss to reach good performance in language acquisition, one needs technological and educational apparatus and a healthy family environment, as well as cognitive skills 13,18-20. Cognitive functions such as attention, categorization, learning and memory can infl uence the way the cognitive system processes a sensory entrance coming from electronic devices, such as cochlear implant 13 . The defi cit in this functions occurred in all the 4-to-6-months age group children in this study. We noticed a relationship between hearing and sight 21 , because both work together in a child's normal development to provide information on the environment. However, the integration between hearing, visual and motor development suggests that hearing alteration contributes to motor underdevelopment in hearing-impaired children associated to the lack of opportunities in experiencing everyday activities, later insertion in school learning, among others 22 . Knowing which are the most compromised domains in the development process allows us to ensure professional care in the three most important steps of assessment: diagnosis, intervention and evaluation of results, allowing information to be shared among all the professionals in the team 22 .
CONCLUSION
The analysis of behavioural indicators in the Communication -Reception and Emission, Motor Aspects and Cognitive aspects of language domains made it possible for us to build up a profi le of hearing-impaired children. In all age groups, we have found that hearing-impaired children have inferior development when compared with hearing children in the Communication-Emission domain. The later multidisciplinary interventions in the hearing-impaired child take place, the more severe will be his cognitive, motor and linguistic performance.
